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1t became evident rapidly safter the dlscovery of
the effent of the sun on the magnstio field of the sarih
{in the middle of ths last csntury) that thils action is
basicslly of a eorpuseulnr natuve., HNumerous lavestiga-
tione have consaguently bsen made in the meanwhile, in
the sttempt to find out those regions on the surface of
the sun from which the sorpuscular streams originate.

As a result of systematio golar chservations it
hag bBeen determined that one of the sources of solax
corpuscles is the brightest chromospherlic flares of clags
3 - gnd toe a lesssr extent fleres of class 3. The geo-
maznetic disturbances resulting from the Llares have in
the majority of cases a sudden commensement. .

Judeing on the whole, chromospheric disturbances
produce oaly & relatively amall pumbsr of goonagnetic
disturbances {(in compariscn with the totel numbsr of
disturbances during an ll-yvear oyele), whereupon thess
disturbtances ocour primarily in yeara which are nee? to
maximum solar activity. Besides the chromospherle Tlares,



There is apparently still another sourocs of geomagnetic
dtsturbance with sudden commencement , namely radlo~-
emlgsgion spote of certaln types {i).

However, the greates} amount of geomagnetle 4is-
gurbances, 1f the entire solar astivity oycle is con~ :
sidered, are made up of oor ugeular streeme of a complete-
1y differsnt oriegin (see (2?). The disturbances under
consideration which, as is often done, we will tern
W-disturbances, are distingulshed by rather gradusl com-
mencenent ordinarily, strongly vronounced 27-day recur-
pence and seasonsl variations with two eguinoetial

. marima. The eorpuscular streams which sreats M-distur-
bancee are esvecielly important in years which preceds
mazxime of solsr activity (2)., During this perlod tha
duretion of individusl M-disturbances cafl reach large
values, lastipg up to 10-12 days; it is these which
produce for prolonged intervals of time practiozlly
econtinuous (particularly in the Arotic regions) disrup-
tion of shortwave radio communlcation. Wevertholess,
M-digturbsnces sre rather frequent even during the yesars
of maximum solar sctivity; actually, geasonal varlations
in geomscnetic activity are by and larpge sharply propoun-
sed in these years as well(3). Disturbances with sudden
commencement 4o not in the majority of cases
produce seasonal variations.

Hence, M-disturbances are the basic form of geo-
magnetic disturbanse 1in number and, especislly, in the
time which they take up during the course of an entire
solaer eycle. Correspondingly, the sorpuscular streams
which produce these dlsturbances are {from the practlcal
viewpoint) the basic form of sireams disrupting short-
wave radio communication, causing polar aurorse, e%C.

The suthor of thia artiele discovered at the
beginning of 1942 (&) that passage thxough the solar disk®
vigible center of every ssleium flocsulus (or faculs)
is mcoompanied for some time & t by geomagnetic distur-
bances. Together with this, the sentral meridian pas-
sage of the floecculi, although at a considerahle distence
from the eenter of the solar disk (greater than 3=59}

314 not show the usual indicated effect. The conclusion
hes been drawn in regard vo this that the floccull sre
the source of approximately radial corpuscular sirsams.

The deductisns which have been formulated 1n (&)
were confirmed by further investigetions. A part of
these studies have been based on direct comparisons of
flocoull with geomagnetic disturbances {5-9), while
anoth?r part)has bean based on the appllication of statis-
tics ’ .




The disturbances which have been treated in the
indicated rasearch are prinsipally M-disturdesnces; hence,
floeouli sppear as the scurcs of the latter, oy mors
precizely, the nearly radial corpusculay streams issulng
from them. Taias, in parﬁicul&g, expleins the 27-day
recurrence of M-disturbtances ( “8), the seasonal varia-
tions in the freguence and intensity of gesommgnetic
disturbances (<»%), and other effects which testify %o
the presence of radisl emission of the gazs streams which
produse the M-diamturbances (2},

Further work on thls particular problem should
include an explanation of the nmechanism of the emission
of corpuscles from the Ffloecculi. We will consider this
in grester detall. ’

It should be pointed out in the firat plsce that
in the prominences on the solsr disk {(inits more central-~
ized regiona) the flceculus limits coinecide epproximately
with the limlits of the bright coronal area in line

5303 A which oceurs over it, and what is especlally
importent, with the limits of the bipolar {or unipolar)
magnetic area *. The question thus arises ss to which
of the three forms of golar activity is the bhasis for the
ejection of the corpussles: floecular emlission, the
corona eshove the flocculus or the local magnetic fleld
of the active regiocn., Observatlions indicate that the
basis here 418 apparantly the latter factor - the magnetic
field. Actually, in many cases hefore the end of & long
geomagnetic sequence the flooculus which creates this
sequence disappears, although ths sequencs lasts for
two to three rotations longer without being accompanied
by any visible (optical) manifestations of solar acstivity
at the corresponding longitudse. On the other hand, the
loesl ma§netic field ordinarily behaves in the followling
menner (+2: 13), After the dlsappearance of all "opti~
eal” forms of solar setivity (flosculsr spots, bright
esoronal emisaion, ets.) from the active ares, the meg-
netic fisld of & bipolar nature which has hitherto exlsted
in this area is replaced by & fisld of & unipolar cherag-
ter which i1s obssrved for several rotations more., The
inference may be drswn from this that in actuality the
emisaion of corpuscles from the active region determines
1ts mapnetic fileld and that the last members of & geo~
megnetic sequence, observed without the cocurrence of

* 411 this comprises, &s it were, the "basis” of the
active area, within whioch thers &avelop still other
forms of solar activity - spots, flares, protuberances,
etco ’



floceuli and in the bright corona at ) 5303 A, brought
about by unipolar msgnetic areas. This conolusion. has
been corroborated in particuiar by direct comparison of
geomsgnetic disturgances with floceuli and local magnetic
areas on the sun (°).

From the standpoint of the conclusions drawn, the
ejection of corpuscles is determined sclely by the ocour-
rence of & local magnetic field in the active sarea,
and resardless of the nature (bipolar or unipolar) or
slgn of the fleld. This immediately suggesta that the
ejestion of corpuscles here (evidently of individual ges
condensations) mizht be connected with the dlemagnetism
of the ionized gas (14, 15), slthough it is diffieult to
say et present in what form this diamagnetism ocours in
the glven casa,

Neturally, however, the dlamagnetic mechanism is
not the only possible solution to the problem under exam-
ination. To arrive at any final conclusions 1t is neces
sary to have made a thorough study of the properties of
these corpuscular streams oereatsd by the M-disturbances.

Tt should first of a1l be borne in mind that for
each cycle the averare velocity ¥ of the corpuseles
which produce the indicated disturbances decreases with
the phase of solar activity t ; at moments close to
maximum activity, the velocity ¥ can attain magnitudes
of 500 km/sec, and even before the %igimum activity
¥ drops to values of 150-200 km/seec (2»*%). Together
with this, as a comparison of the dependence of ¥ on t
for different oycles shows (see especielly figs. 1lb and
3b in (11)), we cannot cbtain a single general curve
whieh connects ¥ and the activity phase. This is with-
“out any doubt a result of the fact that the value ¥ does
not actually depend on the phase in the cyocle (i.e. on
time), but rather on the sbsolute level of solar activity.
And in reslity, if rather then using time as the axis of
abaciasas, some measure of solar activity were employed,
as for instance the relative number of sunspota R which
is taken, naturslly, according to its curve for each
individual oyele, the dependence of ¥ on R will be nearly
identical for all cycles *. This attests to the fact,
as ons can well suppose, that the value ¥ depends on the
mean magnetic intensity H of the active arsas, at the
seme time as this value H is statistically related to
the absolute solar asctivity level. Both assumptions are
wholly naturel. In particular, the greater the fleld
jntensity of the area, the higher ejection velocities
may ?e anticipated (for example with dismagnetie mechan-
ismaj. ‘
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Annther perameter which eharacterizes ths corpus-
culer atrezng she o Pull wveloolty reange of aorpuscles
in hecording o (£) the value of Av is
relutively snell, averaping sround 150-200 km/seo, and
does not chenpe to any marked degres with the phase of
golar activity (ses flg. 2 4 in (11}, The stability of
Av in time may apparently be ilnterpreted by the veloolty
spostrun, judging on the whols, bélng determined by non-
homopensities in the structure of the active aremg, a3
well ng by heberoganslities hoving 1dentics) natores, as
follows from obaervations, in all phases of golar acti-
Vity(&

It is interesting b0 note thet the approximete
constancy (in tims} of the walue A v end the simulianesus
decrease of ¥ with the phase (more precisely, with thg
activity level) are explained completely maturally (10)
by the fact that the aversgs duration of AT of a single
M-dlasturbance incressss with the phase of the eyale,
at,ainimg the ebove mentioned velues In tha ordey of
109 - 129, This explanation of the growth AT with the
phase t (&t approximetely conatant Av .} may also be
eonsidered as an indspendent confirmation of ths aceuracy,
found in (L), of the connection betweon the flocoull and
geomsgrnetic gotivity.

An important fact which follows from this is thay
the flow of worpuscles fromthe flocoull ie prasticall
indzpendent of the presence of sunsvots in them (7, 11j,
Thiz eireumstence is spparently linksd to the Taot that
(az can be deduced Trom an exaninztion of magnetograms
of the aetive arems which have besn taken &t the Crimean
Astrophysical Chaervaetory) the area oceupied by a spod
and the soblivity sphere of its mapgnetic Tield is usually
smnail in comparison with the ares and dimsnsions of the
entire sstive arsa {of the flocculus),

Ax explanation of the radlasllity of corpuscular
ejention from the floecull is of extreme importance.

It is possible that the basis of this may be found in

the approximate rsdiality and reoctilinearity of ths
coronel forms {(of rava) sbove the flocoeuli (17), If the
indicated forms are chavacterlized by masnetic Pforcs lines
in ths corona, 1% Lie naturaly %o expect that the gas con-
densations exenined above will move (undey the astion of

* [“Carried over from page 4/ The greatest divergences
ocour at the most minimal setivity, This apparently
indiocates that the value R is not a sufficlsatly accurate
index of solar activity.




diamagnetic or other forces) along these lines.

Particuler attention should also be turned to a
study of the phyzieal state of these condensations which
comprise the corpuscular streams., At least a part of
these condonsations should have their own congealed
megnetic field. This is vouched for, not only by a study
of veriations in the intensity of cosmle rays, but also
by esn analysis of gesc agnetlc disturbances (15). The very
fact that the level of veriatien in the earth's magnstic

16ld during prolonged disturbasnce remeins prsotically
unchanged testifies to the feot that under these clircum-
stances the kinetic energy of the gradual movement of gas
condansations in the corpuscular gtreams is not the basic
kind of ensrgy in thess condensations,. Aotually, the
 veloeity of the corpuscles which participate in cresting
the commencement of a disturbance should be larger then
the velocity of the corpuscles which produce the end of

a disturdance. Corrssponding computationsshow that in
many cases the kinatie energy of the corpuseles at the end
of a disturbance should be an order less tham the kinstie
energy of the corpuscles at the cormencemsnt of distur-
bance. It is therefore natural to assume that in such
enges bthe basic kind of energy is the energy of a congealed
megnetio condensation fleld. -
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